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1.0 INTRODUCTION  

1.1 Overview of global air quality trends 

One of the most important factors that determines 

environmental and public health is air quality. 

Respiratory diseases, cardiovascular disorders, and 

premature mortality has been linked to long-term 

exposure to pollution. According to the report of the 

World Health Organization (WHO), 99% of the global 

population breathes air exceeding WHO guidelines, and 

this contributes to nearly 7 million premature deaths 

annually.
[1]

 It is important to note that air quality trends 

vary across regions due to differences in 

industrialization, policies, and technological 

advancements.
[2]

 

 

Stricter regulations and clean energy adoption have been 

used by high-income countries to improve air quality. 

According to the U.S. Environmental Protection Agency 

(EPA), there have been a 78% decline in major pollutants 

since 1970 due to the Clean Air Act.
[3]

 Europe has also in 

a similar way reduced sulfur dioxide (SO₂) and fine 

particulate matter (PM₂.₅) levels by over 60% since 

1990.
[4]

 These improvements stem from enhanced 
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ABSTRACT 

One of the critical global challenge is air pollution with a clear separation between the industrialized and 

developing nations. On one hand industrialized nations have made great efforts through strict regulations, 

technology innovations and environmental policies in reducing air pollution, on the other hand the air quality of 

many developing nations continue to deteriorate as a result of rapid urbanization, industrial expansion, and weak 

regulatory frameworks. This work examines the trend in global air quality while comparing key pollutants such as 

particulate matter (PM2.5, PM10), nitrogen dioxide (NO₂), sulfur dioxide (SO₂), and volatile organic compounds 

(VOCs) across industrialized and developing nations. It further explores the health implication of poor air quality 

such as respiratory diseases, cardiovascular conditions, and neurological disorders showcasing the disproportionate 

burden on the vulnerable population comprising. The paper further analyses the effect of climate change in 

exacerbating air pollution, discussing the societal and economic costs associated with this deteriorating air quality. 

The effectiveness of air pollution control measures in nations like the United States, Germany, and Japan and the 

challenges in countries like India, Nigeria and Brazil were discussed emphasizing the need for stronger policy 

frameworks. Mitigating strategy such as regulatory policies, technological advancements, and community-driven 

initiatives in addressing air pollution on a global scale was also discussed. The paper concludes that a multifaceted 

approach such as cross-border collaborations, improved air quality monitoring systems, and the integration of 

sustainability policies to balance economic growth and environmental health are necessary to combat air pollution 

on a global scale and ensure sustainable development. 
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vehicle emission standards, renewable energy transitions, 

and industrial regulations.
[5]

 

 

On the contrary, developing nations, especially in South 

and Southeast Asia, continue to experience severe air 

pollution. Cities in India, China, and Pakistan often 

report PM₂.₅ levels exceeding 50 µg/m³ which is ten 

times the WHO limit.
[6]

 Despite China’s Air Pollution 

Action Plan, which has reduced PM₂.₅ concentrations in 

major cities by 40% since 2013, rapid urbanization and 

coal combustion remain primary contributors to poor air 

quality.
[7]

 

 

There is a strong relationship between air pollution and 

climate change. Short-lived climate pollutants, such as 

black carbon and methane (CH₄), do not only degrade air 

quality but also accelerate global warming. 

 

The Intergovernmental Panel on Climate Change (IPCC) 

cautions that polar ice melting and disruption of 

atmospheric temperature regulation are worsened by 

black carbon emissions.
[8]

 Furthermore, methane 

emissions has greatly increased ground-level ozone (O₃) 
by 8% over two decades.

[9]
 Studies have shown that 

policies targeting PM₂.₅ often lead to lower greenhouse 

gas emissions consequently reduction of air pollution 

could also mitigate the effect of climate change.
[10]

 

 

Air quality dynamics are influenced by regional 

disparities, regulatory efforts, health impacts, and 

historical trends amongst other. Figure 1 illustrates how 

these interconnected elements influence global air 

pollution and environmental policies. Understanding 

these dynamics is crucial for developing effective air 

quality management strategies. 

 
Figure 1: Global air quality dynamics. 

 

Even though there has been progress in some region, 

combating global air pollution requires sustained policy 

action, international cooperation, and technological 

innovation. The Air Quality Guidelines of WHO call for 

a global PM2.5 reduction of at least 50% by 2030 to 

mitigate adverse health effects.
[1]

 Recent researches 

suggest that the integration of artificial intelligence and 

big data analytics into the strategy of air pollution 

management could improve the prediction of pollution 

and effectiveness of policies.
[11]

 Sustaining a balance 

between economic development and environmental 

sustainability is very important in ensuring a generation 

of cleaner air future. 

 

Significant health and economic costs are incurred as a 

result of poor air quality. According to study in 2023 

outdoor air pollution is responsible for 4.2 million deaths 

annually,
[12]

 affecting largely vulnerable populations, 

including children and the elderly.
[13]

 From the stand 

point of economy, air pollution accounts for 1.8% of 

global GDP losses, affecting greatly the productivity and 

healthcare costs of low-income countries.
[14]

 Pollution 

causes 20% of newborn deaths globally, especially in 

South Asia and Sub-Saharan Africa.
[15]

 

 

Mitigation efforts have shown success. Countries 

enforcing low-emission zones, investing in clean energy, 

and tightening vehicle standards have improved air 

quality.
[16]

 China’s ultra-low emission (ULE) policies for 

coal plants have cut SO₂ and nitrogen oxides (NOₓ) by 

40% since 2015. Technological advancements such as 

satellite-based monitoring, AI-driven forecasting, and 

electric vehicles (EVs) have further enhanced air 

pollution management.
[17]

 

 

Despite progress, global air pollution control requires 

sustained policy action, international cooperation, and 

innovation. WHO calls for a 50% PM₂.₅ reduction by 

2030 to mitigate health risks.
[1]

 Emerging AI and big data 

applications offer new tools for pollution forecasting and 

policy effectiveness.
[18]

 Balancing economic growth with 



www.ejpmr.com          │         Vol 12, Issue 6, 2025.          │         ISO 9001:2015 Certified Journal         │ 

Obianyo et al.                                                                  European Journal of Pharmaceutical and Medical Research 

135 

environmental sustainability remains essential to 

ensuring cleaner air for future generations. 

 

1.2 Comparative perspective: Industrial vs. 

Developing nations 

Air pollution presents a complex challenge globally, with 

significant disparities between industrialized and 

developing nations in terms of sources, regulatory 

frameworks, and mitigation strategies. 

 

Economic and Industrial contexts 
In industrialized nations, stringent environmental 

regulations have led to the adoption of advanced 

technologies aimed at reducing emissions from industrial 

processes and transportation. For instance, the United 

States, under the Clean Air Act, has implemented 

national ambient air quality standards and enforced 

emission limits on industries, resulting in substantial 

improvements in air quality over the past decades.
[19]

 

 

Conversely, developing nations often experience rapid 

industrialization and urbanization, which contribute to 

escalating air pollution levels. In countries like India, 

economic growth has led to increased energy 

consumption, predominantly from coal-fired power 

plants and vehicular emissions, exacerbating air quality 

issues.
[20]

 

 

Primary sources of air pollution 
Transportation, power generation, and industrial 

operations are the main causes of air pollution in 

developed nations. Reducing emissions from these 

sectors has largely depended on the adoption of cleaner 

technologies and the switch to renewable energy 

sources.
[19]

 

 

On the other hand, issues in emerging countries include 

the use of biomass for heating and cooking, uncontrolled 

industrial emissions, and rising vehicle pollution. For 

instance, a large amount of home energy consumption in 

many African nations comes from the burning of 

traditional biomass, which raises indoor air pollution 

levels.
[21]

 

 

Regulatory Frameworks and Enforcement 
Generally speaking, developed countries have developed 

regulatory structures to reduce air pollution. For 

example, the European Union has passed extensive laws 

that establish ambient air quality standards and enforce 

pollution reduction measures in all of its member 

states.
[24]

 

 

Inadequate regulatory frameworks and enforcement 

mechanisms are a common problem for developing 

countries. According to a World Bank report, regulatory 

bodies in many developing nations lack the resources 

and ability to adequately monitor and enforce pollution 

control measures, which results in widespread industry 

non-compliance.
[22]

 

 

Impact of Industrialization and Urbanization 
Emissions from energy production, transportation, and 

industry have surged as a result of developing countries' 

rapid urbanization and industrialization. For instance, 

despite recent attempts to enact stronger environmental 

rules, China's rapid industrial sector expansion has led to 

a notable deterioration in air quality.
[23]

 

 

The negative impacts of urbanization on air quality have 

been lessened in developed countries thanks to 

investments in public transportation and urban planning. 

But there are still issues, especially with emissions from 

current infrastructure and making sure that changing 

environmental regulations are followed.
[19]

 

 

The comparative study emphasizes how industrialized 

and developing countries must manage air pollution with 

different strategies. To properly manage air quality, 

impoverished countries may need infrastructure 

development, capacity training, and international 

assistance, whereas industrialized nations can 

concentrate on policy enforcement and technical 

developments. 

 

1.3 Public health implications of air pollution 

Public health is seriously threatened by air pollution, 

which causes a number of harmful health effects. 

According to estimates from the World Health 

Organization (WHO), ischemic heart disease and stroke 

accounted for almost 68% of premature deaths linked to 

outdoor air pollution in 2019, followed by chronic 

obstructive pulmonary disease (COPD) and acute lower 

respiratory infections at 14% and lung cancer at 4%.
[25]

 

 

Respiratory health effects 
Asthma and chronic obstructive pulmonary disease 

(COPD) have been found to develop and worsen in 

response to exposure to air pollution, especially fine 

particulate matter (PM2.5). Ozone and particle pollution 

can both induce or exacerbate lung ailments, according 

to the American Lung Association, which increases 

hospitalizations and ER visits.
[28]

 

 

Cardiovascular health effects 
Air pollution has a substantial effect on cardiovascular 

health in addition to respiratory problems. According to 

the U.S. Environmental Protection Agency (EPA), 

exposure to pollutants such as ozone and PM2.5 can 

cause major heart issues, such as strokes and heart 

attacks.
[27]

 These contaminants fuel oxidative stress and 

inflammation, two major processes in the onset of 

cardiovascular disease. 

 

Neurological health effects 
According to new research, air pollution may have an 

impact on neurological health as well. Short-term 

exposure to PM2.5 can affect cognitive processes like 

emotion detection and selective attention, according to a 

study from the Universities of Birmingham and 
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Manchester.
[29]

 This suggests that air pollution may affect 

mental health and cognitive decline more broadly. 

 

Socioeconomic disparities in health outcomes 
Not every population is equally impacted by air 

pollution. According to research, communities with 

lower socioeconomic status (SES) frequently have higher 

levels of air pollution exposure and suffer from a greater 

health burden as a result. Low-SES communities 

typically have greater levels of air pollution, which raises 

health hazards, according to a study published in 

Environmental Health Perspectives.
[30]

 In a similar vein, 

the American Lung Association emphasizes that those 

with lower socioeconomic status are more susceptible to 

the negative health effects of air pollution because of 

things like increased baseline health risks and restricted 

access to healthcare.
[28]

 

 

Depending on economic development and policy 

strength, many countries have different sources of air 

pollution and different regulatory frameworks. Figure 2 

contrasts industrialized and developing countries, 

emphasizing the use of biomass, industrial emissions, 

adoption of renewable energy, and the application of the 

Clean Air Act. Reducing pollution and fostering long-

term gains in air quality require robust regulatory 

systems. 

 

 
Figure 2: Comparative Air Pollution Sources and Regulatory Frameworks. 

 

The effects of air pollution on respiratory, cardiovascular, 

and neurological health are significant. In order to 

address these issues, comprehensive policies that aim to 

decrease exposure in all areas while considering the 

disproportionate impact on vulnerable people are needed. 

 

2.0 Review of air Pollutant and Their effects on the 

human system  

2.1 Key Pollutants and Their Health Effects 

Air pollution includes several chemicals that present 

serious health hazards. Some of these chemicals include 

Particulate matter (PM2.5 and PM10), nitrogen dioxide 

(NO₂), sulfur dioxide (SO₂), ozone (O₃), volatile organic 

compounds (VOCs), and heavy metals. These chemicals 

are examined in the section below alongside with their 

health impact. 

 

Particulate Matter (PM2.5 and PM10): Particulate 

matter (PM) is a complex mixture of microscopic 

particles and liquid droplets suspended in the 

atmosphere. There are two major types of PM; PM2.5 

which comprises particles smaller than 2.5 micrometers 

and PM10 which comprises of particle greater than 10 

micrometers. Due to their small size, PM2.5 can reach 

into the alveoli by penetrating into the respiratory track. 

Some of the medical conditions caused by exposure to 

PM2.5 includes Lung cancer, respiratory infections, and 

cardiovascular disorders. 4.2 million premature deaths 

each year are caused by exposure to ambient PM2.5 

according to the World Health Organization (WHO), 

showcasing it severe negative effect on global health.
[25]

 

 

Nitrogen Dioxide (NO₂): Nitrogen gas produce 

primarily by high temperature combustion processes 

such as from powr plants and automobiles. Exposure to 

elevated NO2 gas for a short period of time can lead to 

airway inflammation and an increased risk of respiratory 

infections. When children are exposed to this gas for a 

long period of time, it leads to higher likelihood of 

developing asthma and reduced lung function growth. 

Also study from Scotland showed that there is a strong 

relationship between increased NO₂ exposure and higher 

hospital admissions for mental health issues, suggesting 

potential broader systemic effects.
[26]

 

 

Sulfur Dioxide (SO₂): Sulfur dioxide is a colorless gas 

with a strong smell produced from the combustion of 

fossil fuel containing sulfur and industrial processes like 
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metal smelting. Short time exposure to SO₂ leads to 

bronchoconstriction and escalation of the symptoms. 

Prolong exposure to this gas on the other hand often 

leads to respiratory disorders and a decline in lung 

function. Furthermore, acid rain and particulate matter 

which have negative impact on human health and the 

environment, also need SO2 for their development.
[27] 

 

Ozone (O₃): When sunlight react with pollutant such as 

nitrogen oxides (NOₓ) and volatile organic compounds 

(VOCs), a secondary pollutant called ozone is formed. 

Some of the respiratory issues caused by exposure to 

ozone include chest pain, coughing, throat irritation, and 

inflammation of the airways. It also escalates medical 

conditions like asthma, emphysema, and bronchitis. 

Impair lung function and onset of respiratory disorders 

are linked to long term exposure to ozone. According to 

the U.S. Environmental Protection Agency (EPA), 

exposure to ozone can have serious negative health 

effects, especially for susceptible groups.
[27]

 

 

Volatile Organic Compounds (VOCs): There is a class 

of organic compound that readily evaporate at ambient 

temperature. This class of compound is known as volatile 

organic compounds. Some of the sources of VOCs are 

home goods, automobile emissions, and industrial 

operations. These exposes VOCs to the atmosphere. 

Exposure to VOCs can lead to medical conditions 

harming the liver, kidney, and central nervous system. It 

also causes headaches and irritation of the eyes, nose, 

and throat. Some COCs such as benzene are carcinogens. 

VOCs also create secondary organic aerosols and 

ground-level ozone.
[27]

 

 

Heavy metals: Heavy metals such as lead, mercury, and 

cadmium are released into the atmosphere through 

burning of fossil fuel, incineration of trash and industrial 

processes. These metals are hazardous to humans. For 

examples exposure to lead practically affects every organ 

and system of the body especially the neurological 

system. While the exposure to cadmium kidney damage 

and bone fractures, the exposure to mercury damages the 

central and peripheral nervous systems. These metals 

build up in the body with time and then cause long-term 

health problems to humans.
[25]

 In order to control air 

quality and mitigate against it negative impact on public 

health, proper understanding of these major pollutant is 

necessary. 

 

2.2 Air quality trends in industrial nations 

Developed countries have adopted a number measures to 

improve on their air quality during the past few decades. 

Analysis of air quality trends in nation like US, UK and 

south Korea springing from success of laws and 

technical developments in lowering pollution levels is 

highlighted in this section. 

 

United states 
The air quality of the United States has greatly improved 

after the implementation of the Clean Air Act in 1970. 

Report from the U.S. Environmental Protection Agency 

(EPA) shows the declination of important air pollutants 

between 1990 and 2022: Carbon Monoxide (CO) 8-

Hour: 79% decrease, Lead (Pb) 3-Month Average: 85% 

decrease (since 2010), Nitrogen Dioxide (NO₂) Annual: 

61% decrease, Ozone (O₃) 8-Hour: 21% decrease, 

Particulate Matter 2.5 microns (PM₂.₅) Annual: 37% 

decrease (since 2000), and Sulfur Dioxide (SO₂) 1-Hour: 

91% decrease. Stricter regulations, improvements in 

pollution control technologies, and a shift to greener 

energy sources are all credited with these gains.
[31]

 

 

 
Figure 3: With ozone exhibiting the lowest loss (21%) and sulfur dioxide the largest (91%). These gains 

demonstrate how successful air quality regulations are at reducing pollution over time. 

 

United kingdom 
There has also been very significant improvement in the 

quality of air in the United Kingdom even though there 

are still issues with NO₂ and PM₂.₅ levels. The review of 

International Agency for Research on Cancer (IARC) of 

the World Health Organization shows that air pollution is 
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a major cause of over 1,100 cases of a prevalent kind of 

lung cancer in the UK each year called adenocarcinoma. 

This statistic reveals the need for continuous air quality 

control techniques.
[32]

 

 

 
Figure 4: Shows the continued improvements in air quality in the United Kingdom, the regulatory victories in 

the United States, and the persisting pollution problems in South Korea. Technological developments and 

efficient governance are still essential for tackling global air quality issues. 

 

South korea 
South Korea a part of the OECD nations having the 

poorest air quality, suffers from serious air quality issues. 

In 2018, South Korea had the highest annual average 

concentration of ultrafine dust among OECD members of 

24.9 µg/m³. As a result of the fast urbanization in this 

nation, emissions resulting from electrical power 

generation, transportation and industrial activities have 

increased. As part of her attempt to reduce air pollution, 

the South Korean government intend to shut down her 

aging coal-fired power facilities despite this, air pollution 

is still a major public health issue.
[33]

 

 

Industrialized nations have greatly improved their air 

quality with the aid of extensive regulations, technical 

advancements, and comprehensive policies. Despite this 

attempt, there is need for constant work to address new 

sources of air pollution in order to guaranteed air quality 

gain on the long run. 

  

2.3 Air quality trends in developing nations 

Regulating air quality in developing nations is very 

difficult due to the fast-growing urbanization, industry 

and inadequate regulatory frame works. In the section the 

trend in air quality in developing nations like Nigeria 

Brazil and India will be discussed looking keenly at the 

causes of air pollution and the resulting impact on public 

health. 

 

India 
The air pollution in India has increased significantly over 

the last few decades due to burning of biomass. Emission 

from vehicles and industrial operations. Study has shown 

that air pollution in 2019 lead to the death of about 1.67 

million which is about 17.8% of the total death in the 

nation.
[34]

 According to
[34]

 the average population- 

weighted PM2.5 concentration is 91.7 µg/m³ which is 

over nine times higher than the WHO 10 µg/m³ 

recommended limit. 

 

Nigeria 
Nigeria as a country has major challenge with air quality 

which is vey predominant in major cities like Lagos. 

Some of thee factors that contribute to this challenge 

include vehicular emission, discharge from industry and 

the extensive use of generator to augment for unstable 

electrical power supply. Research published in 

environmental pollution shows that the PM2.5 level of 

Lagos often exceed the international standard, having 

negative impact on public health.
[35]

 It was also noted in 

the report the absence of thorough air quality monitoring 

control system make it difficult to assess and control 

pollution levels. 

 

Brazil 

Deforestation and the burning of biomass, particularly in 

the Amazon region, are major causes of air pollution in 

Brazil. According to a study published in Nature 

Communications, the Amazon basin's main source of 

PM2.5 during the dry season is biomass burning, which 

regularly results in concentrations beyond WHO 

recommendations.
[36]

 High levels of air pollution are also 

a problem in urban areas due to industrial activity and 

vehicle emissions. 

 

Nigeria, India, and Brazil are among the nations with the 

highest pollution levels, as seen in Figure 5. Stronger 

regulations, new technology, and environmentally 

friendly behaviors are needed to address these problems. 



www.ejpmr.com          │         Vol 12, Issue 6, 2025.          │         ISO 9001:2015 Certified Journal         │ 

Obianyo et al.                                                                  European Journal of Pharmaceutical and Medical Research 

139 

 
Figure 5: Air quality challenges in developing nations. 

 

Factors contributing to air pollution 
Several common factors contribute to deteriorating air 

quality in developing nations: 

 Rapid urbanization: The swift expansion of urban 

areas often outpaces infrastructure development, 

leading to increased vehicular emissions and 

construction-related dust. 

 Industrial activities: Unregulated industrial growth 

contributes significantly to air pollution, with 

factories emitting pollutants without adequate 

controls. 

 Energy production: Reliance on fossil fuels and 

biomass for energy leads to substantial emissions of 

particulate matter and other pollutants. 

 Agricultural practices: Open burning of 

agricultural residue contributes to seasonal spikes in 

air pollution levels. 

 

Health implications 
Air pollution has serious negative effects on health in 

developing nations. Increased occurrences of 

cardiovascular and respiratory disorders are linked to 

exposure to excessive levels of PM2.5 and other 

pollutants. According to a global study published in,
[37]

 

there is a direct link between poverty and exposure to 

ambient air pollution, meaning that vulnerable groups in 

developing countries are disproportionately affected by 

health issues. 

 

Important elements such as industrial activity, energy 

production, fast urbanization, and agricultural methods 

are highlighted in Figure 6. In order to address these 

contributions, better urban design, sustainable energy 

transitions, and regulatory actions are needed. 

 
Figure 6: Contributors to air quality deterioration. 

 

In order to reduce the harmful health impacts of air 

pollution, developing countries must undertake 

comprehensive solutions that include infrastructure 

development, public awareness campaigns, and policy 

execution. 

 

2.4 Impact of climate change on air quality 

Through a number of factors, such as altered atmospheric 

conditions, an increase in the frequency of wildfires, and 

modifications to pollution dispersion patterns, climate 

change has a considerable impact on air quality. The 
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difficulties in controlling air pollution and safeguarding 

public health are made worse by these interactions. 

 

Alterations in atmospheric conditions 
The chemistry of the atmosphere and the speeds of 

chemical reactions that create and eliminate pollutants 

are impacted by rising global temperatures. For example, 

by intensifying the photochemical reactions involving 

nitrogen oxides (NOₓ) and volatile organic compounds 

(VOCs), greater temperatures might hasten the 

generation of ground-level ozone (O₃). According to a 

study by,
[38]

 climate change is predicted to raise surface 

O₃ levels in areas with pollution, which could result in 

more frequent air quality standard exceedances. 

 

Increased Frequency and Intensity of wildfires 
Because of longer droughts and warmer temperatures 

brought on by climate change, wildfires are becoming 

more often and catastrophic. Large volumes of 

particulate matter (PM) and other pollutants are released 

into the atmosphere by these fires, lowering the quality 

of the air across large areas.
[39]

 details a vicious cycle in 

which wildfires grow due to climate change, which in 

turn raises air pollution, further harming ecosystems and 

human health.  

 

Changes in pollutant dispersion patterns 
The concentration and dispersion of air pollutants can be 

impacted by modified weather patterns, such as shifts in 

wind direction and speed. For instance, high-pressure 

systems' stagnant air conditions can cause contaminants 

to build up close to the surface, raising the danger of 

exposure.
[40]

 point out that, especially in urban areas, 

climate-induced changes in weather patterns might make 

air pollution episodes worse. 

 

Health implications 
There are important public health ramifications to the 

interaction between air quality and climate change. 

Cardiovascular and respiratory conditions are linked to 

elevated ground-level O₃ and PM levels. The necessity 

for coordinated policies to address both climate change 

and air pollution is highlighted by a study by
[41]

 that 

estimates that climate change could result in thousands 

more premature deaths each year owing to deteriorating 

air quality. 

 

Mitigation and Adaptation Strategies 
Reducing greenhouse gas emissions, enforcing strict air 

quality regulations, and improving monitoring systems 

are all essential components of comprehensive strategies 

to address the twin problems of climate change and air 

pollution.
[42]

 imply that measures to combat climate 

change can have significant positive effects on public 

health and air quality, highlighting the significance of 

integrated policy frameworks. 

 

Important elements such as air quality, wildfires, 

pollution spread, health effects, and mitigation 

techniques are depicted in Figure 7. Adaptive strategies, 

emissions reduction, and climate-resilient air quality 

management are necessary to address these dynamics. 

 

 
Figure 7: Climate Change and Air Quality Dynamics. 

 

Air quality problems are made worse by climate change 

in a number of ways, therefore reducing its effects 

requires concerted action. It is essential to comprehend 

these relationships in order to create measures that 

effectively safeguard the environment and public health. 

2.5 Economic and Social costs of air pollution 

Globally, air pollution has a significant negative impact 

on healthcare systems, worker productivity, and the 

general well-being of society. This section provides a 
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thorough examination of the various costs related to air 

pollution by referencing reputable journal sources. 

 

Economic costs 
Air pollution has a significant negative economic impact 

that includes decreased worker productivity, healthcare 

costs, and environmental damage. According to an 

Organization for Economic Co-operation and 

Development (OECD) assessment, outdoor air pollution 

may result in worldwide economic costs of around 1% of 

GDP by 2060, mostly as a result of higher medical costs 

and lower worker productivity.
[54]

 According to 

estimates, air pollution cost the US economy $790 billion 

in 2014, or around 5% of GDP, with health-related 

problems accounting for the majority of these 

expenses.
[43]

 

 

Healthcare expenditures 
Numerous illnesses, such as cardiovascular and 

respiratory disorders, are associated with exposure to air 

pollution and require major medical interventions. 

According to a study conducted in the San Joaquin 

Valley of California, air pollution increased hospital 

admissions and ER visits for respiratory disorders like 

asthma, which resulted in significant healthcare 

expenses.
[44]

 These results highlight the expensive 

burden that areas with poor air quality have on healthcare 

systems. 

 

Labor productivity 
By lowering on-the-job performance and raising 

absenteeism, air pollution has a negative impact on labor 

productivity. According to research, workers may 

become ill or have to care for impacted family members, 

which can result in a reduction in working hours even at 

modest pollution levels.
[45]

 Additionally, exposure to fine 

particulate matter (PM2.5) might impair cognitive 

processes that are critical to workplace efficiency, 

including attention and decision-making, which can 

result in lower productivity.
[46]

 

 

Social costs 
In addition to its economic effects, air pollution 

exacerbates societal problems like poorer educational 

outcomes and higher crime rates. According to a study 

by the London School of Economics and Political 

Science, students who live in areas with poor air quality 

do worse academically, maybe as a result of missing 

school due to illness or having their cognitive capacities 

compromised.
[47]

 Furthermore, data points to a link 

between increased crime rates and pollution levels, 

which may be related to the psychological stress that 

poor air quality causes.
[48]

 

 

Environmental degradation 
Additionally, air pollution damages ecosystems and 

lowers food yields, both of which have indirect negative 

effects on the economy and society. Pollutants such as 

ground-level ozone can hinder plant growth, resulting in 

substantial agricultural losses and jeopardizing food 

security, according to the U.S. Environmental Protection 

Agency (EPA).
[49]

 

 

Key repercussions are highlighted in Figure 8, including 

social issues, healthcare costs, economic costs, labor 

productivity loss, and environmental damage. Reducing 

these effects requires permanent solutions and effective 

policies. 

 

 
Figure 8: Economic and Social Impacts of Air Pollution. 
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Air pollution has significant negative social and 

economic effects on many aspects of society. 

Comprehensive policies that lower emissions, enhance 

air quality, and lessen the related negative effects on 

society and health are needed to address these issues. 

 

2.6 Mitigation strategies for air pollution 

A complex strategy that includes public involvement, 

technical innovation, and policy implementation is 

required to address the widespread problem of air 

pollution. This section outlines important tactics that 

have proven effective in reducing air pollution, backed 

by data from reputable academic sources. 

 

Policy and Regulatory Measures 
Strong policy frameworks are essential for reducing air 

pollution. An exemplary example is the United States' 

Clean Air Act, which has drastically decreased emissions 

of major pollutants by enforcing strict regulations. The 

Act's efficacy in enhancing air quality and public health 

outcomes is confirmed by a thorough review published 

in the Journal of Economic Literature.
[50]

 

 

Similarly, it has been determined that including air 

pollution concerns into land-use planning is a viable 

tactic. Such planning can lower population exposure to 

dangerous pollutants by affecting the spatial distribution 

of transportation networks and industrial activity.
[51]

 

 

Technological innovations 
Technological developments present significant chances 

to cut emissions. Particularly encouraging is the shift to 

electrification driven by non-fossil energy sources. 

According to a study published in Nature 

Communications, electrification of the entire economy 

combined with the use of renewable energy sources can 

reduce greenhouse gas emissions and air pollutants, 

addressing climate change and air quality at the same 

time.
[37]

 Furthermore, the utilization of machine learning 

methodologies has demonstrated promise in streamlining 

industrial processes to reduce pollution. Predictive 

models have been shown to help guide operational 

choices, which can result in notable emissions reductions 

from industrial facilities.
[53]

 

 

Public health interventions 
Another effective tactic is to lower each person's baseline 

risk factors for illnesses made worse by air pollution. For 

example, cardiovascular health interventions can lessen 

the negative impacts of pollution exposure. According to 

a review published in Environmental Health 

Perspectives, these health-oriented tactics can 

successfully lessen the negative health effects of air 

pollution when combined with conventional pollution 

control methods.
[51]

 

 

Community Engagement and Behavioral Changes 
Public awareness and involvement in mitigation 

initiatives are increased when communities are involved 

in air quality management. Public awareness campaigns 

that educate the public about the causes of pollution and 

its effects on health can promote changes in behavior, 

such as a greater use of public transportation and a 

decreased dependence on private vehicles. It has been 

demonstrated that community-driven projects enhance 

regulatory actions, resulting in longer-lasting 

improvements in air quality.
[52]

 

 

Key strategies are shown in Figure 9, including 

community involvement, policy changes, public health 

initiatives, and technology advancements. By putting 

these tactics into practice, emissions can be greatly 

decreased, and global air quality can be improved. 

 

 
Figure 9: Comprehensive strategies for effective air pollution mitigation. 
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An integrated strategy that incorporates community 

involvement, public health campaigns, technology 

development, and policy enforcement is needed to 

mitigate air pollution. Evidence from prestigious 

publications highlights how well these tactics work to 

lower emissions and enhance air quality, protecting the 

environment and public health in the process. 

 

3.0 CONCLUSION  

3.1 Summary of key findings 

The analysis of worldwide trends in air quality and how 

they affect public health reveals notable differences 

between developed and developing countries. Rapid 

industrialization, urbanization, and lax enforcement have 

caused pollution levels in developing countries to 

worsen, despite the implementation of strict regulatory 

frameworks and technological advancements in 

industrial nations that have improved air quality. 

 

Important pollutants that cause serious health effects, 

such as respiratory ailments, cardiovascular diseases, 

cognitive impairments, and elevated mortality rates, 

include particulate matter (PM2.5 and PM10), nitrogen 

dioxide (NO₂), sulfur dioxide (SO₂), ozone (O₃), volatile 

organic compounds (VOCs), and heavy metals. In low-

income regions, where access to healthcare services is 

restricted and pollution exposure is more severe, the 

burden of these health impacts is disproportionately 

larger. 

 

With rising global temperatures speeding up chemical 

reactions that create ground-level ozone, increasing the 

frequency of wildfires, and changing atmospheric 

conditions that affect pollutant dispersion, climate 

change has emerged as a key cause aggravating air 

pollution. The consequent decline in air quality 

highlights the necessity of combined environmental and 

public health approaches by increasing the likelihood of 

unfavorable health consequences. 

 

Air pollution has significant negative effects on 

healthcare costs, worker productivity, and general quality 

of life, among other economic and societal costs. 

National economies are strained by rising healthcare 

expenditures brought on by diseases linked to pollution, 

and economic growth is hampered by decreased worker 

productivity and efficiency. Socioeconomic problems are 

further exacerbated by pollution-driven environmental 

deterioration, which includes decreased agricultural 

output and ecological destruction. 

 

A mix of technical advancements, community-driven 

projects, public health initiatives, and legislative 

interventions have been investigated to lessen these 

effects. While developing technology, such as the 

adoption of renewable energy and machine learning 

applications, provide potential answers for emission 

reductions, regulatory frameworks like the Clean Air Act 

have shown the effectiveness of strict pollution control 

measures. In order to support these initiatives and 

guarantee long-term gains in air quality, community 

involvement, behavioral modifications, and focused 

public health initiatives are essential. 

 

All things considered, combating air pollution 

necessitates a comprehensive and well-coordinated 

strategy that incorporates public health, research, and 

policy. To achieve long-lasting improvements in global 

air quality, effective mitigation plans must take into 

account regional differences, give priority to vulnerable 

people, and coordinate environmental objectives with 

economic development. 

 

3.2 Future Research Directions and Policy 

Recommendations 

Future studies on air quality should concentrate on 

creating all-encompassing plans to deal with pollution 

issues in both developed and developing countries. 

Comparative studies that assess the efficacy of policies 

across various locations will offer important insights for 

global mitigation efforts, given the differences in 

pollution levels and regulatory enforcement. The long-

term health effects of prolonged exposure to emerging 

contaminants, such as heavy metals, volatile organic 

compounds, and ultrafine particles, especially in 

susceptible populations, require further study. 

 

Monitoring and forecasting of air quality should be 

improved by utilizing developments in machine learning 

and predictive modeling. Proactive intervention 

strategies can be implemented by enhancing early 

warning systems for pollution surges using real-time data 

analytics. Furthermore, more research should be done on 

the relationship between climate change and air 

pollution, with a particular emphasis on how shifting 

weather patterns affect the spread of pollutants, the 

frequency of wildfires, and the deterioration of air 

quality. Designing adaptive strategies that reduce 

pollution and climate hazards requires an understanding 

of these dynamics. 

 

Stricter emissions limits should be emphasized in policy 

proposals, especially in developing countries where 

enforcement is still lax. Air pollution levels can be 

considerably decreased by phasing out high-emission 

industrial processes, boosting investments in renewable 

energy, and strengthening regulatory frameworks. To 

reduce automobile emissions, governments should also 

provide incentives for the use of greener modes of 

transportation, like electric cars and better public 

transportation. 

 

Addressing air quality issues requires cross-sector 

cooperation. Governments, business executives, 

environmental groups, and academic institutions working 

together can spur technological innovation in pollution 

control and improve the application of policies. To lower 

pollution-related morbidity and mortality, national health 

programs should incorporate public health initiatives like 
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increasing access to respiratory healthcare services and 

supporting air quality awareness campaigns. 

 

Furthermore, to guarantee that air quality measures are 

inclusive and successful, community involvement and 

participatory governance has to be given top priority. 

Communities will be empowered to actively participate 

in improving air quality by promoting local solutions to 

pollution problems, boosting transparency in the 

reporting of air quality data, and encouraging public 

participation in pollution monitoring. 

 

In the end, attaining long-lasting enhancements in air 

quality necessitates a multifaceted strategy that 

harmonizes public involvement, policy, technology, and 

research. Countries can lessen the negative consequences 

of air pollution, safeguard public health, and advance 

environmental sustainability for coming generations by 

combining these initiatives. 

 

ACKNOWLEDGEMENT  

The authors acknowledge the different Liberian Head in 

their various Department for the easy access to materials 

and compilation of the articles used in the peer-review 

process. Also, these authors Chekwube M. Obianyo, 

Victor C. Ezeamii, and Onyeka C. Ekwebene made a 

massive contribution in the peer-review and drafting of 

the article.  

 

Funding 

All authors made financial contribution for this peer-

review article and as at the time of drafting and 

submission of this article, there was no available grant 

and funding.  

 

REFERENCES 

1. World Health Organization (WHO), 2023. Global 

air quality guidelines. Retrieved from 

https://www.who.int. 

2. Brauer, M., Freedman, G., & Frostad, J.  Global 

trends in air pollution and associated health risks. 

Annual Review of Public Health, 2022; 43(1): 85-

104. https://doi.org/10.1146/annurev-publhealth-

052121-053248. 

3. Walker, Richard, and Michael Storper. "Erosion of 

the Clean Air Act of 1970: A study in the failure of 

government regulation and planning." BC Envtl. 

Aff. L. Rev, 1978; 7: 189. 

4. Bendlová, Tereza. "Trends of air pollution in the 

USA and Europe, particularly the Czech Republic, 

from 1950 to the present.", 2012. 

5. Gielen, Dolf, et al. "The role of renewable energy in 

the global energy transformation." Energy strategy 

reviews, 2019; 24: 38-50. 

6. Siddiqui, Asfa, et al. "Deciphering Seasonal 

Variability and Source Dynamics of Urban 

Pollutants Over Delhi Under Surface Meteorological 

Influence Using Ground-Based and Trajectory 

Modeling Techniques." Earth Systems and 

Environment, 2024; 1-17. 

7. Guo, Man, Nicholas AS Hamm, and Baozhang 

Chen. "Understanding air pollution reduction from 

the perspective of synergy with carbon mitigation in 

China from 2008 to 2017." Journal of 

Environmental Management, 2024; 367: 122017. 

8. Intergovernmental Panel on Climate Change (IPCC), 

2023. Climate change and air quality: Sixth 

assessment report. Retrieved from 

https://www.ipcc.ch. 

9. Fowler, David, et al. Ground-level ozone in the 

century: future trends, impacts and policy 

implications. The Royal Society, 2008; 21. 

10. Guo, Man, Nicholas AS Hamm, and Baozhang 

Chen. "Understanding air pollution reduction from 

the perspective of synergy with carbon mitigation in 

China from 2008 to 2017." Journal of 

Environmental Management, 2024; 367: 122017. 

11. Mubeen, Muhammad, et al. "Smart prediction and 

optimization of air quality index with artificial 

intelligence." Journal of Environmental Sciences, 

2025. 

12. Valavanidis, Athanasios. "Indoor air pollution causes 

around 4 million premature deaths worldwide per 

year." 2023. 

13. Swanston, Samara F. "Race, gender, age, and 

disproportionate impact: What can we do about the 

failure to protect the most vulnerable." Fordham 

Urb. LJ, 1993; 21: 577. 

14. Hutton, G. "Air pollution: global damage costs from 

1900 to 2050." How much have global problems 

cost the world, 2013; 10: 70-98. 

15. Anand, Ankit, and Nobhojit Roy. "Transitioning 

toward sustainable development goals: The role of 

household environment in influencing child health in 

Sub-Saharan Africa and South Asia using recent 

demographic health surveys." Frontiers in public 

health, 2016; 4: 87. 

16. Crippa, M., Guizzardi, D., & Muntean, M. Air 

pollution mitigation strategies: A comparative 

analysis of policy effectiveness. Environmental 

Research Letters, 2021; 16(11): 115005. 

https://doi.org/10.1088/1748-9326/ac2382. 

17. Sharma, Manoj Kumar, et al. "Tech-Driven 

Solutions for Environmental Conservation by AI 

Collaboration Processes." Environmental 

Applications of Carbon-Based Materials. IGI 

Global, 2024; 1-29. 

18. Bibri, Simon Elias, et al. "Environmentally 

sustainable smart cities and their converging AI, IoT, 

and big data technologies and solutions: An 

integrated approach to an extensive literature 

review." Energy Informatics, 2023; 6, 1: 9. 

19. Kuklinska, Karolina, Lidia Wolska, and Jacek 

Namiesnik. "Air quality policy in the US and the 

EU–a review." Atmospheric Pollution Research, 

2015; 6, 1: 129-137. 

20. Anwar, Muhammad Naveed, et al. "Emerging 

challenges of air pollution and particulate matter in 

China, India, and Pakistan and mitigating 

https://www.who.int/
https://doi.org/10.1146/annurev-publhealth-052121-053248
https://doi.org/10.1146/annurev-publhealth-052121-053248
https://www.ipcc.ch/
https://doi.org/10.1088/1748-9326/ac2382


www.ejpmr.com          │         Vol 12, Issue 6, 2025.          │         ISO 9001:2015 Certified Journal         │ 

Obianyo et al.                                                                  European Journal of Pharmaceutical and Medical Research 

145 

solutions." Journal of Hazardous Materials, 2021; 

416: 125851. 

21. United Nations Environment Programme, 2024. 

Regulating air quality: The first global assessment 

of air pollution legislation. Retrieved from 

https://www.unep.org/resources/report/regulating-

air-quality-first-global-assessment-air-pollution-

legislation. 

22. World Bank. Regulating industrial pollution in 

developing countries: Some possible frameworks, 

19990. 

23. Organisation for Economic Co-operation and 

Development, 2024. Policies, regulatory framework 

and enforcement for air quality management: The 

case of China. Retrieved from 

https://www.oecd.org/environment/policies-

regulatory-framework-and-enforcement-for-air-

quality-management-the-case-of-china.htm. 

24. Library of Congress, 2018. Regulation of air 

pollution: European Union. Retrieved from 

https://www.loc.gov/law/help/air-

pollution/regulation-of-air-pollution.pdf. 

25. World Health Organization. Ambient (outdoor) air 

quality and health. Published September, 2021; 22. 

Accessed March 9, 2025. https://www.who.int/news-

room/fact-sheets/detail/ambient-(outdoor)-air-

quality-and-health. 

26. Niu, Z., Liu, F., Yu, H., Wu, S., & Xiang, H. 

Association between exposure to ambient air 

pollution and hospital admission, incidence, and 

mortality of stroke: An updated systematic review 

and meta-analysis of more than 23 million 

participants. Environmental Health and Preventive 

Medicine, 2021; 26: 1-14. 

27. Shaffer, Rachel M., et al. "A perspective from US 

Environmental Protection Agency (EPA) scientists: 

how your epidemiologic analyses can inform the 

human health risk assessment 

process." Environmental Health Perspectives, 2025. 

28. American Lung Association, 2024. Health risks. 

Retrieved from 

https://www.lung.org/research/sota/health-risks. 

29. The Times, 2025. Air pollution from candles impairs 

brain function, study suggests. Retrieved from 

https://www.thetimes.co.uk/article/air-pollution-

candles-impairs-brain-function-study-ptn0bfw9j. 

30. Hajat, A., Hsia, C., & O'Neill, M. S. (2015). 

Socioeconomic disparities and air pollution 

exposure: A global review. Current Environmental 

Health Reports, 2(4): 440–450. 

31. U.S. Environmental Protection Agency (EPA), 2022. 

Air quality - National summary. Retrieved from 

https://www.epa.gov/air-trends/air-quality-national-

summary. 

32. The Guardian, 2025; 9. Air pollution causing 1,100 

cases a year of main form of lung cancer in UK. 

Retrieved from 

https://www.theguardian.com/society/2025/feb/09/ai

r-pollution-causing-lung-cancer-uk. 

33. Air Pollution in South Korea, 2024. In Wikipedia. 

Retrieved from 

https://en.wikipedia.org/wiki/Air_pollution_in_Sout

h_Korea. 

34. Kan, H., Chen, R., & Tong, S. The air pollution 

crisis in China: Causes, effects, and mitigation. The 

Lancet Planetary Health, 2021; 5(9): e598-e607. 

https://doi.org/10.1016/S2542-5196(21)00236-1. 

35. Nwachukwu, A. N., Chukwuocha, E. O., & Igbudu, 

O. A survey on the effects of air pollution on 

diseases of the people of Rivers State, Nigeria. 

African Journal of Environmental Science and 

Technology, 2012; 6(10): 371-379. 

36. Reddington, C. L., Butt, E. W., Ridley, D. A., 

Artaxo, P., Morgan, W. T., Coe, H., & Spracklen, D. 

V.  Air quality and human health improvements from 

reductions in deforestation-related fire in Brazil. 

Nature Geoscience, 2015; 8(10): 768-771. 

37. Shindell, D., Smith, C. J., & Jaramillo, P. A 

conversation on the impacts and mitigation of air 

pollution. Nature Communications, 2021; 12(1): 

4490. 

38. Fiore, A. M., Naik, V., & Leibensperger, E. M. Air 

quality and climate connections. Journal of the Air 

& Waste Management Association, 2015; 65(6): 

645-685. 

39. Kumar, Arun, et al. "World Meteorological 

Organization (WMO)-Accredited Infrastructure to 

Support Operational Climate Prediction." Bulletin of 

the American Meteorological Society, 2024; 105, 11: 

E2126-E2143. 

40. Jacob, Daniel J., and Darrell A. Winner. "Effect of 

climate change on air quality." Atmospheric 

environment, 2009; 43, 1: 51-63. 

41. Silva, R. A., West, J. J., Zhang, Y., Anenberg, S. C., 

Lamarque, J. F., Shindell, D. T., ... & Zeng, G. 

Future global mortality from changes in air pollution 

attributable to climate change. Nature Climate 

Change, 2017; 7(9): 647-651. 

42. West, J. J., et al. Co-benefits of mitigating global 

greenhouse gas emissions for future air quality and 

human health. Nature Climate Change, 2013; 3(10): 

885-889. 

43. Clay, K., & Muller, N. Z. Recent increases in air 

pollution: Evidence and implications for mortality. 

National Bureau of Economic Research, Working 

Paper No, 2019; 26381. 

44. Brandt, S. J., Perez, L., Künzli, N., Lurmann, F., & 

McConnell, R. Costs of childhood asthma due to 

traffic-related pollution in two California 

communities. European Respiratory Journal, 2023; 

40(2): 363-370. 

45. Zivin, Joshua Graff, and Matthew Neidell. "The 

impact of pollution on worker productivity." 

American Economic Review, 2012; 102, 7:           

3652-3673. 

46. Laurent, Jose Guillermo Cedeño, et al. "Associations 

between acute exposures to PM2. 5 and carbon 

dioxide indoors and cognitive function in office 

workers: a multicountry longitudinal prospective 

https://www.unep.org/resources/report/regulating-air-quality-first-global-assessment-air-pollution-legislation
https://www.unep.org/resources/report/regulating-air-quality-first-global-assessment-air-pollution-legislation
https://www.unep.org/resources/report/regulating-air-quality-first-global-assessment-air-pollution-legislation
https://www.oecd.org/environment/policies-regulatory-framework-and-enforcement-for-air-quality-management-the-case-of-china.htm
https://www.oecd.org/environment/policies-regulatory-framework-and-enforcement-for-air-quality-management-the-case-of-china.htm
https://www.oecd.org/environment/policies-regulatory-framework-and-enforcement-for-air-quality-management-the-case-of-china.htm
https://www.loc.gov/law/help/air-pollution/regulation-of-air-pollution.pdf
https://www.loc.gov/law/help/air-pollution/regulation-of-air-pollution.pdf
https://www.who.int/news-room/fact-sheets/detail/ambient-(outdoor)-air-quality-and-health
https://www.who.int/news-room/fact-sheets/detail/ambient-(outdoor)-air-quality-and-health
https://www.who.int/news-room/fact-sheets/detail/ambient-(outdoor)-air-quality-and-health
https://www.lung.org/research/sota/health-risks
https://www.thetimes.co.uk/article/air-pollution-candles-impairs-brain-function-study-ptn0bfw9j
https://www.thetimes.co.uk/article/air-pollution-candles-impairs-brain-function-study-ptn0bfw9j
https://www.epa.gov/air-trends/air-quality-national-summary
https://www.epa.gov/air-trends/air-quality-national-summary
https://www.theguardian.com/society/2025/feb/09/air-pollution-causing-lung-cancer-uk
https://www.theguardian.com/society/2025/feb/09/air-pollution-causing-lung-cancer-uk
https://en.wikipedia.org/wiki/Air_pollution_in_South_Korea
https://en.wikipedia.org/wiki/Air_pollution_in_South_Korea
https://doi.org/10.1016/S2542-5196(21)00236-1


www.ejpmr.com          │         Vol 12, Issue 6, 2025.          │         ISO 9001:2015 Certified Journal         │ 

Obianyo et al.                                                                  European Journal of Pharmaceutical and Medical Research 

146 

observational study." Environmental Research 

Letters, 2021; 16, 9: 094047. 

47. Roth, S. The effect of air pollution on educational 

outcomes: Evidence from British students. London 

School of Economics and Political Science, 2019. 

48. Herrnstadt, E., Heyes, A., Muehlegger, E., & 

Saberian, S. Air pollution and criminal activity: 

Microgeographic evidence from Chicago. American 

Economic Journal: Applied Economics, 2021; 13(4): 

70-100. 

49. U.S. Environmental Protection Agency (EPA). 

(2011). The benefits and costs of the Clean Air Act 

from, 1990 to 2020. 

50. Aldy, J. E., Auffhammer, M., Cropper, M., Fraas, A., 

& Morgenstern, R. Looking back at 50 years of the 

Clean Air Act. Journal of Economic Literature, 

2022; 60(1): 179-232. 

51. Green, R. S., Smorodinsky, S., Kim, J. J., 

McLaughlin, R., & Ostro, B. Proximity of California 

public schools to busy roads. Environmental Health 

Perspectives, 2015; 112(1): 61-66. 

52. Shindell, Drew, et al. Global methane assessment: 

Benefits and costs of mitigating methane emissions. 

No. Job No: DTI/2352/PA. United Nations 

Environment Programme, 2021. 

53. Bertsimas, D., Boussioux, L., & Zeng, C. Reducing 

air pollution through machine learning, 2023; arXiv 

preprint arXiv: 2303. 12285. 

54. Organisation for Economic Co-operation and 

Development (OECD). The economic consequences 

of outdoor air pollution. OECD Publishing, 2016. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


